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On behalf of the workshop organizers, Dr Ursula Utz, Dr John Porter, Dr Amelie Gubitz, and myself, I would like to welcome you all to the workshop and to extend our thanks to the panel members who actively helped frame the upcoming discussions, to Dr Asadullah, Vice President & Head of Global Biomarker, at Bayer HealthCare who will be giving a presentation tomorrow, and to the rest of the participants in the workshop whom I am sure will enrich the discussions.  I would also like to thank all those at NINDS who made this all possible in particular Dr Story Landis, Dr Walter Koroshetz, Dr Bob Finkelstein, Dr Alan Willard, and the NINDS enhancing scientific rigor working group.  In this opening talk I would like to provide background on what led to this workshop, and briefly describe the outline and objectives and of this meeting.



The Escalation in Scientific Reporting
(Annual PubMed Publications in English)
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In the past 55 years, the number of scientific papers published each year increased almost 20 fold.  Also the number of R01-equivelent grants submitted to NIH has increased significantly over the years.  
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This huge increase in publications affects not only the end users namely the investigators conducting the research but also the journal editors and funding agencies as well as their perspective reviewers.  All these stakeholders have to decide which of the scientific projects are worthy of reading, publishing or funding.   


@eware the Creeping Believe it or not: how much can we
cracks of bias rely on published data on potential

Evidence is mounting that research is riddled with systematic errors. Left d ru g ta l’g etS 7
unchecked, this could erode public trust, warns Daniel Sarewitz.

Florian Prinz, Thomas Schlange and Khusru Asadullah

Statistical Design Considerations in Animal Studies

Published Recently in Cancer Research RaiS e Stan d ar d. S f or
e preclinical cancer research
Why animal research oo B st o
needs to improve False-Positive Psychology: Undisclosed

Many of the studies that use animals to model human diseases are too small Flexibi Ilty in Da.ta Col Iec.tlon an(.i Arlalysm
and too prone to bias to be trusted, says Malcolm Macleod. Allows Presenting Anything as Significant

Helping editors, peer reviewers and authors improve the clarity,
completeness and transparency of reporting health research
David Moher*1.2, Iveta Simera3, Kenneth F Schulz?, John Hoey5 and

Douglas G Altman® Reforming Science: Methodological and Cultural Reforms

Drug targets slip-sliding away

The starting point for many drug discovery programs is a published report on a new drug target. Assessing the
reliability of such papers requires a nuanced view of the process of scientific discovery and publication.

Translating animal research into clinical benefit
Poor methodological standards in animal studies mean that positive results
may not translate to the clinical domain
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Judging from a flurry of manuscripts, commentaries and editorials in recent years, a small sample of which are shown here, this is not straight forward.  There is an increasing awareness of poor reporting and potential bias in many studies.
Lets start with bias.


The definition of bias

“The reliability of a study is determined by the investigator’s choices
about critical details of research design and conduct”

(David F. Ransohoff, 2010. J Clin Oncol 28: 698-704)

“Bias is unintentional and unconscious. It is
defined broadly as the systematic erroneous
association of some characteristic with a
group in a way that distorts a comparison
with another group.....”

“.....The process of addressing bias involves
making everything equal during the design,
conduct and interpretation of a study, and
reporting those steps in an explicit and
transparent way.”



Presenter
Presentation Notes
In a recent paper, David Ransohoff wrote:  “The reliability of a study is determined by the investigator’s choices about critical details of research design and conduct”.  These choices can lead to bias.  Ransohoff goes on to clarify that Bias is unintentional and unconscious…. 


BIAS IN TREATMENT ASSIGNMENT IN CONTROLLED CLINICAL TRIALS

Tuaomas C. CHALMERS, M.D., PaurL CELanNo, M.D., HENrY S. Sacks, Pu.D., M.D,,
AND HARRY SmITH, JR., PH.D.

Table 6. Conclusions of Authors about Efficacy of Treatment (Based on Clinical-
Response Data in Addition to Case-Fatality Rate).

ToTAL No. AUTHORS' CONCLUSIONS
OF STUDIES
STRONGLY SLIGHTLY NO SLIGHTLY  STRONGLY

FAVOR FAVOR PREFERENCE FAVOR FAVOR
TREATMENT TREATMENT CONTROL CONTROL

per cent

Blinded random- . . 45.6
ization

Unblinded random- . . 48.9
ization

Nonrandom . . 20.9
assignment

Chalmers et al., N Engl J Med 1983; 309: 1358-1361
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The clinical trials community has been aware of issues of bias since the early 1980s.  Shown here is that clinical trials that clearly state that randomization was conducted in a blinded fashion had almost a 50% lower probability of strongly favoring treatment in comparison to non-randomized trails.  



The CONSORT statement provides guidelines for
reporting clinical trials

INTERPRETING AND REPORTING

CLINICAL TRIALS

“Randomized trials can vyield biased
results if they lack methodological rigour.

To assess a trial accurately, readers of a
published report need complete, clear,
and transparent information on its
methodology and findings.”

A guide to the CONSORT statement and the
principles of randomised controlled trials

Schulz et al., PLOS Medicine 2010; 7: 1-7
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This and many other studies lead to the COSORT statement in 1996 which was modified in 2001 and updated in 2010 in which it is written…..  



The design of randomized clinical trials

Blinding
Randomization

Sample size determination

Inclusion / exclusion criteria

Conflict of interest


Presenter
Presentation Notes
When it comes to randomized clinical trials, we expect that both the persons providing the treatment and those analyzing the outcomes will be blinded to the treatment….  Ignoring any one of these points can lead to bias.



What about pre-clinical studies?
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The question is does the same hold true for pre-clinical studies?
Since it is unrealistic to address this question across the entire spectrum of research areas and techniques this workshop is focused on in vivo animal studies.



Insufficient reporting of methodological approaches
is evident for pre-clinical studies

Quality of animal studies. Values are numbers (percentages)

Random Adequate Blinded
allocation to allocation assessment
Intervention (No of studies) group concealment  of outcome

Corticosteroids for traumatic head injury 2 (12) 3 (18) 3 (18)
(n=17)

Antifibrinolytic agents (n=8) 3 (38) 4 (50)

Thrombolysis for acute ischaemic stroke 43 (38) 24 (21)
(n=113)

Tirilazad for acute ischaemic stroke (n=18) 12 (67)
Antenatal corticosteroids (n=56) 14 (25)
*Bisphosphonates (n=16) 5 (31)

Table 3. Prevelence of selected quality characteristics in other experimental models

Number of Randomisation (%) Blinded assessment Sample-size
publications of outcome (%) calculation (%)
Transgenic stroke studies 157 n/a 3 0
Stroke pathophysiology studies 166 5 18 0
Parkinson’s disease 118 12 15 0
Multiple sclerosis 183 2 11 0

Trends Neurosci 2007; 30: 433-439 BMJ 2007; 334: 197-202
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In a recent review of animal studies that resulted in clinical trials, it was found that the majority of studies did not report on randomization and blinding.

This lack of reporting is not unique to the stroke or TBI fields:  For example, PD and MS data in the table. 



Lack of Transparency
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These studies show that there is lack of transparency in reporting, raising the question how could the reviewers of the papers adequately review these manuscripts.

Transition to next slide:
Does the lack of reporting indicate that randomization and blinding were not practiced? 


http://oi33.tinypic.com/dqlym1.jpg

The fewer methodological parameters are reported,
the greater the overall effect size!

Effect size for studies of FK506 (Tacrolimus) in experimental stroke.

Macleod et al., J Cereb Blood Flow Metab 2005; 25: 713-721
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I will show just one example.  Analysis of the effect size of the immunosuppressive drug FK506 in experimental stroke showed that the more methodological parameters were reported, the smaller the efficacy!  





Deficient reporting is widespread

Journals: Figure 1. Methodological Quality of Animal Trials (n=76)
* Cell Quality Criteria

o Na_ture Dose-Response

e Science

_ Clinical Outcomes
 Nature Medicine

* Nature Genetics
* Nature Immunology
* Nature Biotechnology

Long-term Outcomes
Disease Spectrum
Physiological Monitoring
Safety Outcomes

o Optimal Time Wind
>500 citations PHneL e Tneow

Translated to human Adjusted for Multiplicity
studies
0 20 40 60 80 100

Percentage of Trials Satisfying Each Quality Criterion

Hackam and Redelmeier, JAMA 2006; 30: 1731-1732
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Deficient reporting is widespread.
Seven high impact journals were searched for publications of animal trials that have been cited at least 500 times and that have been translated to human studies.  Only 20% reported blinding and <15% reported randomization.

Transition to next slide:  
A separate but important parameter not listed here is sample size, which brings me to the issue of chance.



Chance



B==

model of ALS

Design, power, and interpretation of studies in the standard murine

SEAN SCOTT!, JANICE E. KRANZ', JEFF COLE', JOHN M. LINCECUM/,

KENNETH THOMPSON!, NANCY KELLY', ALAN BOSTROM?, JILL. THEODOSS',
BASHAR M. AL-NAKHALA', FERNANDO G. VIEIRA', JEYANTHI RAMASUBBU! &

JAMES A. HEYWOOD'

“In the past five years we have screened
more than 70 drugs in 18000 mice
across 221 studies, using rigorous and
appropriate statistical methodologies.
While we were able to measure a
significant difference in survival between
males and females with great sensitivity,
we observed no statistically significant
positive (or negative) effects for any of
the 70 compounds tested, including
several previously reported as
efficacious. “

ALS Therapy Development Institute (ALS TDI)

“....We retested several compounds
reported in major animal studies
(minocycline, creatine, celecoxib, sodium
phenylbutyrate, ceftriaxone, WHI-P131,
thalidomide, and riluzole) ...and found no
survival benefit in the SOD1(G93A)
mouse for any compounds (including
riluzole) administered by their previously
reported routes and doses.
............... the majority of published
effects are most likely measurements of
noise in the distribution of survival
means as opposed to actual drug effect.”

Amyotroph Lateral Scler 2008; 9: 4-15
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A very interesting and important analysis was performed by the ALS TDI …….

…What this means is that if the sample size is too small the probability of seeing an effect by chance alone is significant. 

Transition to next slide:
To fully appreciate what they did let’s look at the key experiment they did.


The probability of seeing an effect by chance alone is
significant even with 10 animals per group

O Random Uncensored, incl. Low-Copy Tg's (Col.1)

B Random Uncensored, excl. Low-Copy Tg's (Col.2)

B Random Censored, excl. Low-Copy Tg's (Col.3)

B Matched & Balanced Censored, excl Low-Copy Tg's (Col.10)
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Scott et al., Amyotroph Lateral Scler 2008; 9: 4-15
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The life span of the 2241 control SOD1 mice were entered into a database.  Animals were then randomly drawn from the database, place in two separate groups, and compared for mean life expectancy.  This was repeated thousands of times in order to determine the probability of seeing at least a 5% difference in life span between groups.  For example, with 10 animals per group, and taking all possible precautions, there was a 10% chance of obtaining a “significant” effect by chance alone.

Transition to next slide:  10% might seem like a small number but it is actually significant due to publication bias.


Publication Bias




Publication decisions and their possible effects on inferences
drawn from tests of significance—or vice versa

THEODORED . STERLING
University of Cincinnati

“There is some evidence that in fields where
statistical tests of significance are commonly used,
research which vyields nonsignificant results is not
published. Such research being unknown to other
investigators may be repeated independently until
eventually by chance a significant result occurs - an
"error of the first kind“ - and is published.”

“Significant results published in these fields are
seldom verified by independent replication. The
possibility thus arises that the literature of such a field
consists in substantial part of false conclusions
resulting from errors of the first kind in statistical tests
of significance.”

Journal of the American Statistical Association, 1959: 54:30-34
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More than 50 years ago Theodored Stelring eloquently described the problem..


“Publication bias in reports of animal stroke
studies leads to overstatement of efficacy”

“We identified 16 systematic reviews of
interventions tested in animal studies of acute
iIschaemic stroke involving 525 unique
publications.

Only ten publications (2%) reported no
significant effects on infarct volume.”

Sena et al., PLOS Biol 2010; Vol 8 Issue 3
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In an analysis of 16 systematic reviews of interventions tested in animal studies of acute ischaemic stroke it was found that the vast majority of negative results do not get published.



Almost all articles on cancer prognostic markers report
statistically significant results

Panayiotis A. Kyzas®, Despina Denaxa-Kyza®, John P.A. Ioannidis®"%*

“We evaluated 340 articles included in
prognostic marker meta-analyses (Database 1)
and 1575 articles on cancer prognostic markers
published in 2005 (Database 2).

........ Only five articles in Database 1 (1.5%)
and 21 in Database 2 (1.3%) were fully
‘negative’ for all presented results in the abstract
and without efforts to expand on non-significant
trends or to defend the importance of the
marker with other arguments.”

European Journal of Cancer, 2007; 43: 2559 - 2579
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Again this is not unique to the Stroke world.  Analysis of articles on cancer prognostic markers found that less than 1.5% of close to 2000 publication did not report positive results. 

Transition to next slide:
This brings me back to the ALS TDI studies on the ALS mouse model and specifically on their in ability to see an effect of drug X.  


The Survival Benefit of Drug X in the SOD1%93A Mouse Model
of ALS Might be Due to Small Sample Size and/or Bias

Probability of survival
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SOD16%3A transgenic mice SOD169%A transgenic mice

Treatment started at 5 weeks of age Treatment started at 10 weeks of age
I.p. 25 and 50 mg/kg/day

7 animals / group

I.p. 10mg/kg/day
10 animals / group
Not randomized Not randomized

Not blinded
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“The experimenter was blinded to the
treatment protocol.”
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The original report on the effect of drug X on the SOD1 ALS mouse model was published in Nature.  Shown here is that the probability of survival of animals treated with the drug was greater than the controls. They used just 10 animals per group, and did not indicate whether they randomized or blinded the experiments.  
In the same year a second paper by an independent group reported similar results.  In this case they used 7 animals per group, did not indicate whether they randomized, and indicated that experimenter was blinded, which strongly suggests that allocation was not blinded.
Comparing the two studies reveals that the data for the “treated” group in the Nature study is not very different from the control group in the second study, raising the possibility that the “effect” was due to a small sample size and possibly bias due to the choices made by the investigators.   


Guidelines for preclinical animal research in ALS/MND: A consensus
meeting
ALBERT C. LUDOLPH', CATERINA BENDOTTI?, ERAN BLAUGRUND?,

ADRIANO CHIO? LINDA GREENSMITH’, JEAN-PHILIPPE LOEFFLER®,

RICHARD MEAD’, HEIKO G. NIESSEN®, SUSANNE PETRI’,

PIERRE-FRANCOIS PRADAT'’, WIM ROBBERECHT'!', MARKUS RUEGG'?,
BIRGIT SCHWALENSTOCKER', DETLEV STILLER®, LEONARD VAN DEN BERG"?,

FERNANDO VIEIRA'* & STEPHAN VON HORSTEN'>

“As an absolute minimum for any study
of survival (time to loss of righting reflex),
12 animals of a single sex must be
used unless justified by power analysis
with data shown in supplemental figures
or tables.”

“Of particular importance is replication
of the therapeutic effect in an alternative
mammalian model or in a different
laboratory.”

Amyotroph Lateral Scler 2010; 11: 38-45
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The ALS TDI findings led the ALS community to formulate guidelines for ALS mouse model studies.  The guidelines state…12 animals of a single sex… Obviously the type of study conducted by the ALS TDI cannot be done for every animal model and thus the minimum number of animals needed for any given study in order to minimize a chance observation needs to be determined case by case using power analysis.  


Guidelines developed by various disease groups

Stroke: The STAIR preclinical recommendations
(Stroke 2009; 40: 2244-2250)
Dr. David Howells, Dr. Malcolm Macleod

ALS: Guidelines for preclinical animal research
(ALS 2010; 11: 38-45)
Dr. Steve Perrin

AD: Best practices for preclinical studies
(Alzheimer’s Drug Discovery Foundation and Charles River)
Dr. Howard Fillit

HD.: Best Practice Guidelines for Therapeutic Target Validation
(Developed in response to a NINDS RFI)
Dr. Dimitri Krainc
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Other neurological disease groups have also proposed guidelines to ensure good scientific inquiry such as the Stroke , AD, and HD communities, all of whom are represented at this workshop by the panel members listed here.  

Transition to next slide:
With all these published guidelines, why is a workshop needed and why is NINDS getting involved?




Publish or perish! Grant support

Impact factor Innovation

Significance Novelty
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Because there are so many pressures on the PIs that could lead to more rushed, incomplete and poorly reported studies that it is not likely that the PIs will change their ways unless they are incentivized to do so.


Improve Review
of
Manuscripts and Grants
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The incentive could come in the way of improving review of both grants and manuscripts.


Improving the Quality of NINDS-Supported Preclinical
and Clinical Research through Rigorous Study Design
and Transparent Reporting

Notice Number: NOT-NS-11-023
Release Date: August 10, 2011
Issued by: National Institute of Neurological Disorders and Stroke (NINDS)

Purpose:

..... NINDS believes that applications that propose
preclinical research, or that are based on previous
preclinical data, will be greatly strengthened if the design,
execution, and interpretation of the proposed studies and
supporting data are adequately described. NINDS
encourages investigators, whenever possible, to address
these elements directly in their applications.
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NINDS can influence the quality of the review of applications that are reviewed in house. To this end, NINDS published a notice in the guide last August encouraging the scientific community to adequately describe in their applications the design, execution and interpretation of the proposed studies as well as in the supporting data.



Points to consider
Experimental design:

Rationale for the selected models and endpoints (animal and/or cellular)
Adequacy of the controls

Route & timing of intervention delivery / dosing

Justification of sample size, including power calculation

Statistical methods used in analysis and interpretation of results

Minimizing bias:

Methods of blinding (allocation concealment and blinded assessment of outcome)
Strategies for randomization and/or stratification

Reporting of data missing due to attrition or exclusion
Reporting of all results (negative and positive)

Results:

Independent validation/replication, if available

Robustness and reproducibility of the observed results
Dose-response results

Verification that interventional drug or biologic reached and engaged the target

Interpretation of results:

Alternative interpretations of the experimental data

Relevant literature in support or in disagreement with the results

Discussion of effect size in relation to potential clinical impact
Potential conflicts of interest

http://www.ninds.nih.gov/funding/transparency _in_reporting_guidance.pdf
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After consulting various published guidelines and following internal discussions at NINDS we generated a list of “points to consider” in the grant applications and have instructed the reviewers to pay greater attention to these issues.  One of the goals of the workshop is to hear your thoughts on these actions and on the list which is included in your folders.  The points that in my personal opinion are the bare minimum that needs to be reported in any manuscript that includes animal studies are highlighted.
These actions obviously do not address the review of manuscripts, which is the second discussion point of the workshop. 


Should the Journals play an active role in
improving the transparency of reporting?

Are the journals passive
conduits of “the best
science being done” or
do they influence the
science being done and
its level of reporting?
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Namely, should the Journals play an active role in improving the transparency of reporting?  A related question is are the journals passive conduits of “the best science being done” or do they play a role in shaping the science being done and its level of reporting?

These are questions we can discuss during  the workshop.



Outline of Workshop

Today:
1. Disease community perspective

2. Journal perspective

3: Reviewer perspective

Tomorrow:

Dr. Asadullah: “Experiences in Collaborating with Academia”
4: Investigator perspective

5: Recommendations for further actions



>

>

Workshop Goals

A consensus short list of items to be reported for in vivo
animal studies

A proposal for how to motivate and incentivize
Investigators to improve reporting

An action plan for improving review

A plan for promoting the outcomes of the workshop
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“If Thereis no Flour There is no Torah”

Coffee can be purchased in the lobby

Lunch: Several good simple restaurants
are at: Logan Circle

It will be HOT (95° F; 350 C) !

Dinner: A list of restaurants iIs in the folder
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Drinks: Meet at the hotel bar after dinner!
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Censured
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